R
ECENT reports (Baker et al., 1967a, b) indicate anabolic activity from orally-administered diethy, lstilbestrol plus methvltestosterone for finishing swine, particularly at adequate to superadequate levels of dietary protein. Because fat deposition was shown to be influenced by the hormonal combination, by sex and by dietary protein level, components of the serum lipid fraction were evaluated as a function of all three of these variables. Despite the physiological similarity between swine and man and the potential usefulness of swine in atherosclerosis research, a paucity of information exists on dietary factors that may affect serum lipkt levels in swine.
Experimental
Eighty crossbred (Hampshire x YorkshireHampshire) pigs averaging 54 kg. initially were randomly assigned from within uniform weight groups of barrows (four groups) and gilts (six groups) to a randomized complete hlock experiment containing a 4 x 2 x 2 factorial arrangement in 16 pens. Fortified cornsoybean meal diets (Baker et al., 1967a) formulated to contain 10, 12, 14 or 165{ crude protein ((.'.P.) were fed both with and without a hormonal combination consisting of diethylstilbestrol (I)ES) and methyltestosterone (MT), each at 2.2 mg. per kg. diet. The protein levels were arrived at by manipulating the levels of corn and soybean meal. Feed and water were offered ad libitum. An enclosed building with concrete-lloored pens was used to house the pigs throughout the study.
After 42 days on test blood samples were drawn from all pigs by anterior vena cava puncture. Serum was prepared and extracted with alcohol-acetone ( I :1 ) for the determination of total digitonin-precipitable sterol (Sperry and Wehb, 19, 50) free fatty acids were extracted according to the method of Dole (1956) and were determined by the method of Duncombe (1964) .
The pen means data were subjected to analysis of variance using orthogonal polynominals to evaluate main effects and interactions.
Results
Performance and carcass data for the animals used herein were presented in a separate paper (Baker el al., 1967a) . Rate of gain increased but feed intake remained constant as dietary protein level increased. Barrows consumed more feed than gilts, and Imgs fed diets w)id of DES ]-MT consumed more feed than pigs fed diets containing the hormonal combination. Carcass leanness was enhanced additively by I)ES~-MT and increased dietary protein level in both barrows and gilts.
Sermn data are presented in table I. Serum cholesterol decreased linearly (p<.01) with increasing levels of dietary protein. The lack of statistically" significant two-factor interactions for this criterion permits an interpretation of the protein effect independent of sex and DES--MT. Thus, the computed mean serum cholesterol level at each of the four protein levels suggested a plateau at 14c; dietary protein (figure 1). Variance analysis of the log transformed data revealed a linear (P<.05) decrease (suggesting an exponential decrease) as dietary protein level increased. Hence, although it is clear that cholesterol decreased as protein level increased, the exact nature of this regression can not be determined from the data at hand.
The effect of DES-Jr-MT on serum triglyceride level was significantly (P<.01) influenced by sex. This interaction is plotted in figure 2. The hormonal combination caused a marked lowering of triglyceride in gilts but a slight elevation in barrows. Gilts exhibited higher levels of serum triglyceride than barrows, but the magnitude of this difference was influenced 660 40.6-+-3.7 14% C.P.
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17.6-+ 1.6 16% C.P. by DES+MT. Thus, a marked sex difference was apparent when control diets were fed, but the difference was small when diets containing DES+MT were fed. In contrast to triglyceride, serum free fatty acids tended to be lower in gilts than in barrows, but this difference was not statistically significant. A significant (P~.05) DES@MT x protein level interaction was found. This can be explained by the free fatty acid lowering effect of DES@MT at 10, 14 and 16% protein but not at 12% protein. No explanation can be offered for this apparent disparity.
Discussion
Breed differences (Anderson and Fausch, 1964) This suggests that endogenous serum cholesterol level of swine is highly heritable. Thus, without adequate replication or without strict control of ancestry in allotment of animals to treatment, extreme variability would be expected to result within treatment means. In the present study involving 16 treatments, litter could not be considered in allotment procedures. However, the lack of interactions in the serum cholesterol data allowed interpretation of treatment main effects independently --a substantial number of animals therefore being represented for each of the three treatment variables. A linear decrease in serum cholesterol with increasing levels of dietary sesame protein between 10 and 25% has been observed in the growing chick by Leveille and Sauberlich (1961) . The regression coefficient obtained for their data between 10 and 25% protein was equal to that describing the slope of our line between 10 and 14% protein (--7.28). However, based on the variance of pigs within pens, a straight line (slope of --5.02) fitted to all four points describes the data adequately. Regardless, the regression of protein level on serum cholesterol is similar in the chick and pig. This is somewhat surprising when one considers that the chick has an endogenous level of serum cholesterol over twice that of the pig. Certainly, more work is needed in the pig to delineate how serum cholesterol decreases as protein level increases from deficient to superadequate.
A negative association of serum cholesterol level with rate of gain is suggested (see table  5 , Baker et al., 1967a) . A plot of observed points indicates a plateau in both criteria at 14~o dietary protein--gain increasing and cholesterol decreasing to that point. However, the work of Heidenreich et al. (1964) done with all pigs fed the same level of dietary protein suggested a positive correlation of gain with serum cholesterol. Thus, the negative association implied in our data (rz--0.601) probably reflects that protein level was positively related to rate of gain but negatively related to cholesterol level. Indeed, this illustrates the difficulty of drawing conclusions from a correlation between two variables, particularly when a third variable influences either one or both of the other two. Barnes et al. (1959b) and Greer et al. (1966) have produced hypercholesterolemia by feeding a low protein diet to growing swine. In mature swine serum cholesterol is apparently less responsive to dietary protein levels than in growing swine (Barnes et al., 1959a) . Elevated levels of cholesterol have also been produced in swine by feeding diets high in fat (Barnes et al., 1959b) or by feeding cholesterol (Greet et al., 1966) .
It is difficult to explain the interaction of sex with DESq-MT observed in the serum triglyceride data. Control gilts had a much higher level of triglyceride than control barrows, perhaps due to effects of endogenous estrogen. However, exogenous methyltestosterone together with diethylstilbestrol obviated the sex difference. Perhaps methlytestosterone overcame both the endogenous and exogenous estrogenic activity in gilts fed DES-}-MT and thereby caused a lowering of the triglyceride level. The hormonal combination had no apparent effect in barrows. Anderson and Fausch (1964) reported data suggesting a higher level of serum triglyceride in gilts than in boars or barrows, but these differences were pronounced in some breeds and not in others.
Summary
Eighty crossbred (54 kg.) pigs were utilized to evaluate the effect of a dietary combination of diethylstilbestrol and methyltestosterone, sex (barrow vs. gilt) and dietary protein level (10, 12, 14 and 16%) on the levels of cholesterol, triglyceride and free fatty acids in blood serum. Serum cholesterol decreased as dietary protein level increased, but was not affected by sex or the hormonal combination. The hormonal combination caused a decrease of serum triglyceride in gilts but not in barrows. Serum from barrows contained a lower level of triglyceride than serum from gilts. The magnitude of this sex difference was substantial when control diets were fed, but minimal when diets containing the hormonal combination were fed. Serum free fatty acids were unaffected by treatment.
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